Direct detection of immunogold reactions by real-time video microscopy.
Video-enhanced microscopy allows the detection and tracking of individual colloidal gold particles. The analysis of immunogold reactions can also be conducted as a function of time and thus allows the study of dynamic events in living cells. The direct visualization in real time is reported of the reaction of immunogold particles with a surface antigen. This time-resolved immunocytochemistry was achieved by continuous observation of living cells infected with a virus (respiratory syncytial virus) following their incubation with colloidal gold (30 nm) coated with antiviral antibodies. The progress of the immunoreaction was visualized as a sequential deposition of individual gold granules on the viral particles until saturation was reached after 60 min. Binding of colloidal gold was an irreversible event as no elution or dislocation of surface-bound granules took place. Comparative imaging of colloidal gold particles by electron microscopy and by video microscopy demonstrated that the video-imaged immunoreactions represented events involving single gold particles; their signal was sometimes clearly enhanced by secondary depositions taking place in close proximity, i.e. at a distance below the lateral resolution of the light microscope. Our experiments demonstrate that video-enhanced microscopy provides a powerful tool for studying antibody-antigen reactions with a high spatial and temporal resolution.